Background The incidence of melanoma has been increasing worldwide. Extended UV exposure during childhood or
Introduction
The incidence of melanoma is steadily increasing among the Caucasian population; the number of newly diagnosed patients is increasing faster than in any other neoplasm (except for lung cancer in women), 3-7% per year among the white population. 1 This increase can partially be explained by earlier detection and better diagnosis of the disease itself, but it is believed that higher exposure to risk factors can also be of great influence. 2 There are about 3500 new cases of keratinocytic skin cancer and about 450 cases of melanoma in central Serbia every year. 3 The age-standardized incidence rate of melanoma is 5.4/100 000 (males) and 4.9/100 000 (females), and mortality rates are 2.5/100 000 (males) and 1.2/100 000 (females), with rising trends in both of them. 3, 4 Relatively low incidence rates in central Serbia are accompanied by a large percentage of thick tumours (median Breslow thickness of melanoma was 3 mm; primary tumours with the thickness of more than 4 mm were found in 31.95-50% of patients 4, 5 ) and a significant proportion of younger patients with thick tumours. 4, 6 This indicates the fundamental need for more effective primary and secondary prevention activities. Ultraviolet (UV) radiation plays an important role in the pathogenesis of both melanoma and non-melanocytic skin cancer. [7] [8] [9] While intermittent, high intensity sunbathing is more important in the development of basal cell carcinoma and melanoma, long-term sun exposure accompanied by high UV accumulation is linked to squamous cell carcinoma development. 10, 11 International Agency for Research on Cancer (IARC) by World Health Organization (WHO) considers the exposure to UV radiation as level 1 -'carcinogenic to humans'. 7 It is established that around 50% of the total amount of UV radiation is accumulated in childhood and adolescence, although the exact mechanism of this phenomenon is not yet elucidated. 12 One meta-analysis of 51 studies has determined that there is an almost twofold risk of developing skin cancer in adulthood if a person has suffered sunburns at least once during her/his childhood. 13 Besides exposure to solar UV radiation, fair skin, dysplastic nevi and a family history of melanoma are considered to be major risk factors for melanoma development. 14 Because of its crucial role in skin cancer prevention, the UVprotective behaviour is considered the primary prevention strategy 10 and it requires public education campaigns and positive behaviour changes from the earliest age. Ideally, teaching protective measures should be implemented in school education programmes, as an example of routine prevention, along with parents as the most important role models.
14 Even though there are numerous studies on adolescent behaviour towards UV exposure, the studies in our country are insufficient. 15 The objective of this study was to analyse behaviour regarding exposure to natural and artificial UV radiation among Belgrade high school students, as well as knowledge and attitudes regarding its harmful effect on health.
Materials and methods
The study was conducted among students of four high schools in Belgrade, during 2 weeks (16.01-01.02.2012). Since all the schools are on city territory, our sample represents mainly urban population. Using a questionnaire, we interviewed 549 students in 3rd and 4th grade (17-and 18-year-olds) of the selected schools, 406 females and 143 males. The questionnaire was anonymous. School principals and pedagogues were informed in detail about the study and research methods.
The questionnaire consisted of 32 questions ( Fig. 1 ): general information regarding year of birth and gender, nine questions regarding use of sunbeds, nine questions regarding behaviour in the sun during summer months, four questions regarding personal and family history and skin phototype and seven questions regarding attitude and general knowledge about harmful effects of UV radiation. The questionnaire was pilot tested among fifty 5th year students of the Faculty of Medicine, University of Belgrade, who evaluated it and gave their suggestions. The researcher was present while students completed their questionnaires and was available to any student who needed clarification regarding the questions.
As for statistical analyses, assessment of frequency rate and relative numbers was used as methods of descriptive statistics, and chi-squared test is used to compare the frequency of answers between the males and females and between the students of different grades and phototypes. In the questions with more than two answers, the answers were grouped into two groups and further analysed (Tables 2-4) . Two-tailed P values of <0.05 were considered statistically significant.
Results
The first set of questions (Table 1) addressed self-reported skin phototype and family history regarding skin cancer. The majority of students was classified as phototype III by Fitzpatrick. 16 There were no gender differences in skin phototype (P = 0.0881, Table 1 ). The presence of melanoma in family was denied by 65% of students; additionally, every third answer was 'I do not know'.
The second set of questions (9 in total) was addressing the use of sunbeds ( Table 2 ). The first question in this set was 'Have you ever used a sunbed?', and 39% of interviewees (n = 219) answered positively; they answered the next five questions. Most of them (45.66%) first used a sunbed at the age of 15 or 16; also, most adolescents have used a sunbed <5 times (38%) in the past year (2011), whereas 8% used it over 30 times. The students used sunbeds predominantly during the spring season (39.36%); almost 70% of interviewees spent 5-10 min in sunbeds; while 16.44% of adolescents spent 11-16 min during each visit. More than half of students (56.62%) were given instructions from sunbed employees about the proper use and potentially harmful effects. As for the possible use of a sunbed in the future, 37.7% of all interviewees plan on doing so (both students who have and who have not used sunbeds were instructed to answer this question). Also, 84.34% of students stated that they would not use the sunbeds more often if they could afford it. The last question in this part regarded adolescents' attitude towards sunbeds. The majority of students considered their use to be very harmful (43.53%); on the other hand, 38.44% interviewees considered that whether these effects are harmful or not depends on the number of visits and total time spent sun tanning. We compared the answers between the genders and found that female students, compared to males, used the sunbeds in a higher percentage, and more frequently used them ≥11 times in the previous year; furthermore, they plan to use it and would use it more frequently if they could afford it (Table 2) . Additionally, we compared the answers between the students of 3rd and 4th grade and found that younger students more frequently started to use the sunbeds before the age of 15, used it <11 times in the previous year, but also spent more time (≥11 min). Also, younger students less frequently stated that the tanning in sunbeds could be very harmful than older students (Table 2 ). There were no statistically significant differences in answers between the students with lighter (phototypes I and II) and darker phototypes (III and IV; Table 2 ). The next set of questions addressed students' behaviour in the sun during summer time (Table 3) . Almost one quarter (23.67%) of them spend more than 3 hours without any protection. Two-thirds of adolescents have suffered sunburns at least once during last summer; with 13.66% reported having been severely sunburnt previously. About 30% of students stated that they never wear hats/caps. As for sunglasses, one quarter wears them all the time, and one-third often, every third student buys his sunglasses on street market. Sunscreen is regularly used by approximately one-third of participants (33.7%). About onehalf of students apply sunscreens after arriving to the beach, 17.04% reapplies it after every swim, and 11.56% protect their moles always or often during sunbathing. As for gender differences, we noted that female students statistically more frequently spend ≤60 min on the beach and that they more frequently wear sunglasses and use sunscreens (Table 3 , questions 1,4,6).The last seven questions (Table 4) were designed to bring insight about general awareness of the harmful effects of UV radiation and protective measures ( Table 4 ). The majority of students were informed about these dangers through family and friends (46.05%), while a small proportion gained information through their school (5.30%) or physician (8.93%). The largest proportion of students considers dark skin tone obtained by tanning to be a sign of skin damage; also, one-third considers that it gives them a slimmer and more beautiful appearance. Almost every eight adolescent thinks that tanning helps treat acne (12.01%), and 10.43% feels that it makes them look 'cool'. The vast majority (93.81%) of students were aware that sunbathing is most dangerous between 10 am and 4 pm. Furthermore, 75.41% consider that parasol and staying in the shade does not provide complete protection from the sun, and about one-half thinks that the sun can be dangerous during both summer and winter time.
When asked what melanoma actually was, the correct answer was given by 37.16% of high school students. As for means of protection from skin cancer (more than one answer possibility), 11.66% of students correctly chose all four possible measures -avoiding sunburns, wearing proper wardrobe, sunscreens and avoiding long sun exposure. In this set of questions, female students significantly more frequently gave the correct answers to the questions concerning the period of the day to avoid sunbathing, proper use of parasol, dangers from the sun and the definition of melanoma (Table 4 , questions 3-6).
Discussion
Different 'risk prediction models' have been developed in order to estimate an individual's lifetime risk of melanoma. 14, 17 According to these models, risk factors that have been consistently demonstrated to increase this risk include family history of melanoma, higher number of nevi, history of severe sunburn (>3 before the age of 20 years) and fair skin tone. The presence of one or two of these risk factors is associated with 2-to 4-times higher risk, and the presence of three or more factors with 20-fold risk, compared to the general population. 14 The questions in our questionnaire were primarily targeted on these specific risk factors, in order to assess our high school population exposure to them. The majority of adolescents in this study classify as skin phototype III, which is in accordance with our ethnicity 18 ; around 13% of interviewees are in a higher risk group. Furthermore, the risk of melanoma development is 1.5-fold greater among people Table 2 Use of sunbeds among the interviewees *Students were able to check more than one answer in this question; therefore, the percentages were calculated based on all the answers (282 answers in total). who have 11-25 moles on their body compared to people who have <10 moles. 14 According to our results, there are approximately an equal number of students who have more or <10 moles on their bodies (46%). Compared to our result, in a similar Greek study, only 25% of high school students reported having more than 10 moles. 17 Additionally, people with a history of melanoma in a first-degree relative have approximately 2-times higher risk of developing melanoma. 14, 19 Almost two-thirds (65%) of students denied having a first-degree relative with melanoma history, while 2.92% reported having a positive family history. Nevertheless, a large number of them did not answer correctly to the question what melanoma in fact was, so the answers about the family history of melanoma should be taken with reserve. The second set of questions gave us insight into sunbed use among adolescents, since it has been proved that sunbed use before the age of 35 increases the risk of melanoma development by 75%. 20 Some of the results of this part of the questionnaire have already been published. 21 Almost 40% of Belgrade students have used a sunbed at least once in their life, which is significantly more than their peers in England (11.2%), 2 United States (15.6%) 22 or Hungary (15.1%) 23 but similar to Danish population (38%). 24 On the other hand, most of our adolescents used it for the first time at age of 15 or 16, which is nearly 2 years later compared to English high school students. 2 Just about 70% of our interviewees who reported using sunbeds stated that they have visited it <10 times during 2011, whereas American students answered similarly in 51% of cases. 22 On average, tanning in sunbeds lasts for 5-10 min per visit (70%), or >11 min for 16% of our students (same as in England 2 ). On the other hand, a larger proportion (80%) of English students were properly informed about the potential hazards of tanning, compared to 40% of our students. Tanning in sunbeds is thought to be very dangerous by 44% of Belgrade adolescents, and 53.9% female and 38.5% male Turkish students agree with this. 25 Nevertheless, one-third of our students and as much as two-thirds of Greek peers feel that dark skin tone obtained by tanning improves their appearance. 17 Similarly, 32% of young Americans 26 and 45.5%
P-value
of young Maltese 17 even consider it to be a reflection of health;
only 5% of Belgrade students agree. Female students in our study proved to be more prone to using a sunbed than male -not only they use it more often, but also they plan to use them more frequently in the future. The female aspiration to intentional tanning in order to enhance attractiveness has been described in recent literature across Europe. [27] [28] [29] [30] Also, younger students consider the sunbeds not to be so harmful and tend to start with the sunbeds at a younger age, a phenomenon already registered in different countries. 28, 29 The third set of questions regarding behaviour in the sun showed that many adolescents (43.71%) spend more than 1 h in the sun without any protection, which is still less compared to Greek peers -60.2%. 17 Minding the fact that the risk of melanoma in adulthood is almost doubled if there were sunburns in childhood, 13 the question regarding possible sunburns during the last summer season is of high importance. Almost two-thirds of our interviewees (63.75%) have suffered sunburns at least once, while more than one quarter suffered sunburns more than once, similar sunburn prevalence to a recent Swiss study -60% experienced at least one sunburn, 30% at least two. 31 The results are even more noticeable in the same age group in America -83% of students have been sunburnt at least once 32 or in Australia -68%. 33 High school students from France 34 and Italy 35 suffered sunburns in a smaller percentage (46% and 24%, respectively). Three quarters of *Students were able to check more than one answer in this question; therefore, the percentages were calculated based on all the answers (675 answers in total). †84 students (68 female, 16 male) stated that they have no moles, so the total number of students who answered this question was 465 (338 female and 127 male). Belgrade adolescents who participated (75.77%) yet denied suffering severe sunburns accompanied by pain, redness and blisters; only every seventh student suffered these (14%).As for wearing a hat/cap during summertime, only 3.1% of students wear it always and additional 8.4% often; in similar studies, the answer to the same question was 'always' for half of Greek 17 and Turkish 36 interviewees. Wearing a hat as a protective measure experienced a decline in popularity even among Australian adolescents. 37 According to our results, Belgrade high school students do wear sunglasses -one-third always, and as much as 94.35% at least sometimes. When Greek and Turkish adolescents were asked the same question (possible answers were yes or no), 25.5% of Greek 17 and 44% of Turkish students 36 answered affirmatively.
Proper use of sunscreens is an integrative part of sun-protective behaviour. It has been established that it can reduce the number of acquired nevi which develop in children by 30-40%, which indirectly plays a role in reducing the risk of melanoma development. 14, 38 Approximately one-third of our students (33.70%) reported using sunscreen always and 23.86% often. On the other hand, sunscreen is used regularly by 83% of American, 77% of Dutch, 69% of Swiss, 61% of English and 40% of Greek adolescents. 17, 31 In our study, female students are proved to be more cautious when spending time out in the sun, which is in the concordance with previous studies. 27, 30 The last set of questions targeted the awareness of the risks following the exposure to the UV radiation. The most important source of information was family and friends (46.05%), as it is for Greek adolescents (70.8%). 17 On the other hand, media (television, newspaper etc.) were the main source of information for 88% Lebanese, 68% Greek, 67% Brazilian, 65% Belgian, 57% Chilean and 49.6% Turkish high school students compared to only 35.96% of Serbian peers. 17, 35 The results also showed that the schools are not the primary source of information (5.3% of our students). Contrary to this practice in our schools, in Australian kindergartens, specific regulations regarding sun protection represent minimum quality standards for licensed childcare services. According to them, kindergarten must provide 'adequate protection to children, employees and visitors from sun radiation'. 36 This is an example of the importance of adopting positive behaviour habits regarding sun protection from the earliest age. A recent study from USA showed that still, sun safety practices were not common among schools and that high schools were less likely than elementary schools and middle schools to adopt such practices. When asked what in fact melanoma was, every other student knew that it was skin cancer, which is <80% of American, 75% of New Zealander, 66% of Australian or 59% of Maltese peers. 17 Belgrade high school students scored better than, for example, Danish students, where only every fourth student answered correctly. 17 To the question about the ways to protect from skin cancer, only 11.66% of students correctly chose all four proposed ways. This set of questions showed that female students are better informed about the hazards related to UV exposure, the fact that was annotated in previous reports.
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Conclusion
In conclusion, the knowledge and awareness about risk factors associated with natural and artificial UV exposure are not at a high level among the Belgrade high school students. A large number of them demonstrate poor behaviour patterns: use a sunbed regularly (and plan to continue doing so), do not protect themselves from the sun on the beach (which results in sunburns) and appreciate dark skin tone obtained by sun tanning. Moreover, a significant proportion of students are not familiar with the melanoma and its aggressive nature. Therefore, apart from legislative measures, it is of key importance to implement educational programs in schools -it is the most efficient way to inform students on the subject, change their attitudes towards sun tanning and promote positive changes in behaviour.
